A novel approach to quantitatively assess posttraumatic cervical spinal canal compromise and spinal cord compression: a multicenter responsiveness study.
Multicenter retrospective study. To examine whether posttraumatic cervical spinal canal compromise and spinal cord compression are responsive to changes in motor and sensory functions. The maximum canal compromise (MCC) and maximum spinal cord compression (MSCC) were developed to quantitatively assess canal stenosis and spinal cord compression using computed tomographic (CT) scan and magnetic resonance imaging (MRI) in the setting of acute spine trauma. We included 100 consecutive patients with acute spine trauma. Patients were classified into three groups as follows: patients with acute spine trauma without spinal cord injury (group 1), patients with incomplete spinal cord injury (group 2), and patients with complete spinal cord injury (group 3). We studied three quantitative imaging parameters given as follows: MCC using CT-based measurements, MCC using T1-MRI based measurements, and MSCC using T2-MRI based measurements. There were 78 male patients and 22 female patients with ages from 17 to 82 years (mean age = 45 years). In group 1, there were no significant differences regarding the mean MRI-MCC and MSCC among the spine levels. Although most spine levels were statistically comparable regarding the CT-MCC in patients of group 1, the C7 level significantly differed from the C3 level. Comparisons among all three patient groups showed significant differences regarding the mean MRI-MCC and MSCC, but no significant differences were observed in the mean CT-MCC between groups 1 and 2, and between groups 1 and 3. Data analyses using operating characteristics of each radiologic parameter indicated that only the MRI parameters had consistently optimal cutoff points to distinguish between groups 1 and 2, and between groups 2 and 3. Our results suggest that the MRI-based measurements of canal compromise and spinal cord compression are responsive to changes in motor and sensory functions. However, the MCC using CT-based measurements provides inconsistent results that can result in misdiagnosis in the clinical setting.